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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the data transmission reception 
circuit that decreases an electromagnetic interference EMI radiation 
produced in the data transmission. 

SOLUTION: The circuit is provided with a 1 st data transmission terminal T1 , 
a 2n data transmission terminal T2, a conversion section 1 40 that converts 
data into a single pulse signal and its complementary signal and provides an 
output of them through the 1 st and 2nd data transmission terminals Tl, T2, 
and a decoding section that receives data converted into pulse signals 
through the 1st and 2nd data transmission terminals Tl, T2 to decode the 
data based on information resulting from a width of a 2nd pulse. The pulse 
width of the single pulse signal is a 1st pulse width indicating start of 
transmission and the 2nd pulse width corresponding to an absolute value of 
the data. 
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u 

& * m & ft o r £ £ 4# fit £ 5 - ^ ai ft im 
[»*9 3i striae— ^tTjffljflso^ttftt^, ffiria* 

[if** 4 ] miB« i ^/^^s^Birismffi^^^ft* 

mm 

[If*® 5 ] fliJlSSS l^/^*Bi:fflflE*ffi^/u^ft# 

[if** 7 ] mrisar i 'Vi^tt o ^M^^-r^ 

£ £r4#tS£ -f 5 If #*i 6 fcfE«<7^-^i£{f @8 0 
[ff*«8] ffllEa*»tt, ffJlE-r-^SrSWAttm 

ftJlE^-^ feaS^S** feffiffittXlD £ titzf— $ ^r^ij- A 
*lX^»2WJ»«#Sr*fe"*-S»J 



(2) 11-168513 

MIS* f> v^-lcj: 9 # h ^tbfcM^lf^^tcSt 
K * titz'r - ^ Offi £ fcb« L T fltjta^/u^ ft £r tti^i" 

flfri3it»*(4, striae z^f—tftiimitztizmzmm 
tz, mux h zrifzmtmmftm^&^xtmztitL 

mi-x-^Sff^^: , 

ffllEm— <n ff ^^S^fW t£ ff -g- it Aix S )t ^ 

c^m2^-^S:ft^^, 

— *ti:fflS:«FO«*^ 1 3 1 4 (cfS^o-r-^S 

[f**Ji 1 6 J MISS 1 ^/t-;* fi 0 cov^— ^M^r^-r 

^ 7] mia«7ca$(i, ttifemi^-^^fai^ 

ffJlE* 2 — ^ Sff ^^^ril C-TWIE/^/U^ ft -^o^tsm 



" 3 

mu^^^m^z^ i^xmmm i #jg#«tc * t> 

ttt^SC i:£4#m£-<r£ff**l 7 fctS^cD^-^g 
[ff**l 9] S9ia» 2 7*3-^(5, flfrEWfir^/u^ 

«xa»2«jg^*£ % 

fl(ris^/^ft*cotaMw*fB#«c^*urffiisjR2»ja 

ftj|Em2^ £ «r1B*i*fS*^*2 U-^^b 

;tT^££ 1 7 l 8 U:IE* 

of— ^Sft 

[»*jr2 o] muT?i-v ^fs-s-fi/^^tca** 

*L6!f**i 7{cf3^cT)-r-^§:{f m& 0 
[!f**2 l ] ^<7>[£]£§<!:^-^£i£{f XtfSrfrr 

^^f-^igft me. 

[ff**2 2] fHjf5f— ^OlAiOT*5e, 12/^ 
[ff**2 3] lTOIB^-^^flt^O^ttft^^, ffllS 



(3) 4#H¥l 1-168513 

4 

C0ipI(Ctfc^iJ-r5lf^2 2 {CfE^Of-^i£§;{f 0f£ o 

[ff**2 4 ] fitSE^i / Vu^BtmiB^ffi^u^fB- 

[if** 2 5] ffiriaiBi^/u^H^mismffi^^fs 

[if** 2 6] mum i tmum&^^xitm 

2 7 ] mum i fi o of- ^ m&r^-r 

«*«-S-{CBWc£liA-r-5^«^*$tp|»*Ji2 lfclE 

[ft** 2 9] ffiTlE^^a-^li, fi91EftiD$nfc-r 
-*#A*3;h,fcP», *lXtf» 2 

«II5* 2 SfJ^ft-^-lC^^ LTStflE* 1 »JB^«t- J: ^ 
ftjfsmi^ c> >- ^ — (c J: h^nfcfiti:StrtS»i 

B*^* tc f? $ n/c f — ^ offl ^ its b x iijia^/u- ^ 

ssia^/^fs-g-i&«»2 u-</u^^ib^i u-^/n^»5»stt 
[it** 3 o ] mum^^m^mmm i ^ 



mmm 2 f - * * & m c r mimi mm # £ s <t a 

[If ^3 1] tiriswi fn-^-tt, ffilEiHtiy-vu 
*>jb 2 

^12 u"</u^»»*ns^tcstt-fk$ix, stria 

mmmm #kjes# Lxmmm 3 

mums* t^f—n, flijiEffi«fj#d5»2 u^/u^b 

> h Sixfcflt«rffK-r5fc*5>o»3Bf»#aS:$ fctc« 
x.Tt^Sr i:*r««^-rs»5}txi3 0**1133 lfcIE« 

[W*«3 3] mis r^y ^ff^i^^v^^fcffi^^ 
u 

ftJlS^— co ^/u^ ff # <z> i£{f fS^ 4r«^f-r 6 » l 



(4) 1-168513 

e 

S»IB/V^fS*offl*Wttft#*SWAixSfcJi>(Z>»2 
10 3T5£ , 

iUIesi 1MI 2f- crmrtsm— co^/u^ 
mm&Tz ^ titty*—* Rxffcmz titt?*—* zj&m-r 6 

[»*qi3 7] Sl^U J ^2^-^G^ffi^-^ : i r ^iL 
ftSlaHfe^ijco^— ^ <Dy*—* cofflfc^jS Six<5^7 

2^-^e3*4H^*riiCri^Sp{cfclj*-r5«»^*'&tr 

IBt"-^ Oflt^59-Jffi SJiS/^ *I«r«-flL"f ^ , 

^^:^^m^-t-^ff>R^i3 7{cism^^-^i^f&^& 0 

ifibfc3&^-5l5*r*iJSiJ-r5SP»i: > 



* T 

ft. 

a ft $tu7t»-&, <n&m^m&w&}-rz>&vg 

fr* ft offlMft -g-srafB- -r -5 * , 

ffiriE ✓ ^ ft # co m t mi s ti M<t •§■ co *i a* m — t* *> £ t > 

[»#*B4 4] » 1X1**2^ — ^fii&*^&«;tfc 
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S 

[0 0 0 1 ] 

£0 

[0 0 0 2] 

[^5fecoS^] ^-^365— 060*ffllJK (integrated c 
ircuit : IC) X\$Mm&&COffiX\£mz.Gm § S P#, 
— #tWl£HJWAfcrJ;£ (synchronous input/output) ^" 

UART (universal asynchronous recei ver/tran 
smitter) 2f5£, I 2 C B U S ^^^^Ijffi £ *l,T ^ £ 0 
[0 0 0 3] HMAW**-S:W:|^*!S:^*3ii:5]t>!>co^ 
& y ? 7 1/ (clock line) £ , "f—i?(Dfej&(Dfz¥>CD 
20 f-i?7Y> (data line) ^r^*-T-5 0 ^ 

tit, *S:ii^-5^-5>ft*ffllHlK (ICs) cor^^T^- 

— (enable/disable) "f ZfzitXD&ftCD? >f 

— ^ — 7 (control block) , aSSfS 

IhISSS (receiver/transmitter circuit) ft-j^^^-f -5* 
[0 0 0 4] UART^t)&J ^^-^^^^fg-rS 

J0 3a«fWK$nSffi»f«:»oT^S 0 IT, I 2 CBUS 
t> KM x — ^ i£S ft f -5 & <D mm ff [oJ 

[0 0 0 5] _h3S Lfcaft S-^Sra^ Lfci^gff [H]^^r 

EMI (Electromagnetic Interf ernece) / Y 

^ [0 0 0 6] a« ^ttfc^-^^rSff iilT*^^ 

ff-i- (valid signal) fc:£{S U^i3&>*:«B-t- -5 tzfriz. 
(i, (parity) ^r^JM LTxy-^ 

[0 0 0 7 ] 
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[0 0 0 8] *«Wofi&<7>B«f4i«^Sa^It6*^-^iS 

[0009] **w^ffioBWtteiS^ f --^3a«^ra*fs 

[0010] 

s n s - ? £ a t z. m ft -r & o ^ - # a ft 0 % t c 

[0011] cow* teaser, t-^oi^ot^5 
[0012] c©4#«tc:fc^T, f-^owor-uft 

[0 0 13] C<Z>4#«fcl*3t^-t\ »l/^fi:*tt^ 
[0 0 14] Z<DWm\^3S\<^X, fgl't/^xmt&VL'* 

[0015] ^<nmm^^^x, mi ^/u^mtmuL^ 

[0 0 16] I^^i^fc^T, « 1 li 0 o-r— 

* fit £r^-f C i &4*tt £ f 5 . 

[0 0 17] c*>»* lessor, ^^sflte^— ^ £r§;{j' 
/^fS^tfiWAn^/^fS^ft^offlliWftfS-g-S: 

[0 0 18] CC04#^[^^^T, xya^fH #J0$ 
ttfc-T— ^3&SAA*ns«P, »l &tfm2$Jfipff-&|-£r$g 
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10 

Mflf* $ ttfc t*— ^ (Dm & J* K L T * m # £r ttj 
fc^— ^ coffin— ai-SWPlc^/u^ff-g-** 2 u-</u>&> 

[0019] *«Ktf>teo4S»fc: J: 5 £ , s&— <zv*/p;* 
A;ft,5fcfco*i^-^£fMrf£, jg— <z> 
^/^^fB#^ffi*W*fS**SWAn5fc^<75«2 J r- 

[0 0 2 0 ] ^(7>^{Cjo^T. f-^OW0T^5 
^ P#, »2^/u^Biio"t i *>-5o 

[0021] costcjo^r, v 5 —^ oflt^ ot?iitt 

[0 0 2 2 ] ^<^4#^tC^5t^T, * 1 s*/lsXmb&tiL'< 

* ft co *i — -5 0 

[0 0 2 3 ] ^CO^lC&^T, fSl^^Bir^ffi^ 
[0 0 2 4 ] c^flc^^r, $Ki'*;i'XbMtiL'*/i' 

[0 0 2 5 ] ^.O^^^^l^r, f l^MliOOr- 
^ft^r^i". 

[0 0 2 6 ] r C04#t^^^5^T, 1»7C«tt, f lT"^ 
gftS^^rilCrm— 0^/^ft#«rgttAix, ^—(7) 
^ ft-©- (c^-jcjS $ n 6 v^— ^ o fit lc8*t -5 )t of 
1 7^^ — <h , ^2-t^— ^gfs ^^rilCT/Vu^ff 

[0 0 2 7 ] CO^tStCfcj^T, f lfn-/"fl ^ 



" u 

[0028] %z s f^ — ¥\t. 

[0 0 2 9] no4#mfC^o^T, TP-TV 

[0 0 3 0 ] #«oig»i: 

tp. 

[0 0 3 1 ] ro»«lC*3^*t\ T-^oW0t^5 
B*, »2/^/^«»0"t fc *)So 
[0 0 3 2] ^<^4#*£fc3ot^T, T-^^I^OTIj:^ 
SB2 'Vi^iHtt 1 <D J r — *1&$:$i^'+Z>1&&'*Ji> 

[0 0 3 3 ] ^CO^tCio^T, *1 

[0034] r^»»tc*5i^r, Si/^ii:M^ 

[0 0 3 5 ] -04#HUC£>^T. Sl/^tM^> 
[0 0 3 6 ] ^C04#^{wjot^T. *l AS/i^ttOO-r- 
[0 0 3 7] £<D»*M:j3^T, t*— 

fc-r— ^ £r ^/u;* fs * ^ft-^fc-t % fc 26 co at > =i - ^ 

ft * ^ p# ( c m & -t s ^« £ * ^ tp o 

[0 0 3 8 ] l£*3l^T, — ^li, ft^JD $ 
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— *2SJ»fS#JC/S*LT»l»ffl#«{Cj; 

1 U"</Wc»»£-ti\ ^/Mf|f^f2 i^^^fi 

[0 0 3 9 ] ^<7}^[-£3^T, I%¥gfif lr-^ 

^ ^JcSSttS-r— JOSH'S fc*!><o»i — y 
*2^-^eiS*^S:iac,rffi«fs#*rS(j-Aixffi 

*fs # tc^-^ $ tt 5 7* — ^ saw* 5 it <7>s 2 
[0040] rco^tc^^r, mi^^-y—n, m 

i^^Stc j: 5>Ml^ttfc^ a s/ ^ff-g-tr J: o ^7 f.^ 
tt, /^yu^ff^-^Hi >^</U3&*feK2 i^^</utc:»»$n 

[0041] r.(7>4^m^^^r, m 2^=r — f^, m 

^rtt^SIBS^^^^-^S:**., ® 3 ;*/ £ >^ -13, 

[0042] ^co^t-^o^T, r^-^-y ^ff-g-i^^yu 
[0043] frmm<Dm<D$&m\z £ z> t , f—^^^m 
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[0 0 4 4] *#Boffi<D»*fc:J:*J:, iSAMS^** 

^-r a » i *i t mm ^ns -r - ^ wte#fi:^*j-j£ 

§ffC^£. «2^yu^«^b-5r — * 5 
[0 0 4 5] *«Woio»»|:J:5i:, ® l ^-^^ 

rtti^^pom- o^/l,^ ft ^&u^ otuswft 
ft-§-i^& in i xv» 2 r-^^^m txMjj-r 
h^t&Mt, * i 2 f -^Sf ia i:r 

* mizttfc-t 5 — # tzmfc-f £ it & <D'& 

JS*JxS«2^/u^*ISr«Fo 0 
[0 0 4 6] #3^a>«i<7>4#*{c £ 6 £ , Si XtJ«jS 2 

7 s — & £ t <n f — $ to fit ( z. n JCS * n -5 ✓ * ;* iff £ 4# o 

ft*** 1 2 £T HlStcfcb* 

[0 0 4 7 ] ^co^^(cfc^r, XStSBtt, t*— 

[0 0 4 8 ] £<*>«»fc:*3^T, ^u;*{t s 

[0 0 4 9 ] r <7>««{C*5t^T, ^/^^fS-g-Xt^-tOffl 
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[0 0 5 0 ] **93<&teoWfftlcJ:<5£, SlMf2 

[0051] ^<D&m\z.is^x, sftj&Bi*, 
it n-r z> « b £r-£ tp n <^ * ¥?m t -r z> « 

[0052] -o4#^r(c*5^r, ^^Bii, /V^^ff 
mt, *iJSU*|S»cojB*i: UTf^— ^/u^fS# 

[0 0 5 3 ] *«SOi©«»l:«t5i:, *lXtJ«*2 

^ fe^C^ *. fc ^ - ^ i^S ft 0 o ^ 

fs#^a«-#-S«:Bi: , ft # of l*Wttft Steffi 

^LPB 2 - ^ fei^^^?- Srii IT |^ P# (c m Jj -f Z> 

[0 0 5 4 ] rcoj: 5*lHlBXt5*-S{c:J; t) , ««LJ: 
[0 0 5 5 ] 

[0 0 5 6 ] B 5^8 6 <h , 
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Kl O O&U^-^gff @8l 2 0&A«Lr*S!3 , c 
^r- ^iSfSlHiKi o Ottfei^LJ: 5 ^t5t?iJOr" 
^^^O^-^MIC^^-r^m-cO/NVU^ff^PD a t 
aMWl»MPDa t at£«*U 
^PDa t aXM^ffliW4fS*PDa t a £tt*-^ 

Sfs eibi 2 o^mm-t&mm&noo '<;uxm-&PD 

a t a 1*7*— ^<7>i3lfSH*&*:*^'#-S*l^^^*BDO 

0 0 f 2 /^/^i S U d 1 Or-i? § ^t^t 5 M 
'<fr*m^U d\z»mffy[z.ftffl-t& J 7=. u— v- 3 
0 0 Si /Vl^^lD 0 tt*ffi^/l-^fS#U d (7>*I^ [H— 
<h LfcfJfflitS-frjttJ-rsr fit, #38 

K<z>t^— ^i£§{f l3Ktt*<5iMa7 f --?g:fS 0ft l 2 0 
S:A«Lr^S ft £<z>7*— ^Sfililfti 2 d tt^/u^fs 
fPDat aR^^ffilftftffitPDa t a £^;{f 

5 0 fir, #^pj^j:^7*-^^§:ft[i]^^7^-^fe 
£<su t*— ^d5#*<73ffl"t s eai$nfc36^-5rs : «:?tffi 

EhJS&I 0_0&U<1 2 0 *r«fi£fc/N — Kfr^T 

[0 0 5 7 ] Hi (MslSK^S^-^&Sft ®fto^ 

ffiffcO, B3»Bl cot*— VDL£rii£Tfei£ 
£jh,5'*/^;*fi^<z>#j*£^i-|gffi^fc5o tlx, H 

[0 0 5 8 ] Bl*#It5i:, t*— i»l 0 
OXtfl 2 Ofi^^f lf^^fil^ (first data t 
ransfer terminal) T l&TfT 3 tl2f-^Cfi^ 
^ (second data tranfer terminal) T 2&O i T4^^ 
^ttJS^ixSiB^T lXtFT 3 , T2WT4H 

Sitt$ttr^5o f-^M0^iooij:f if-^7 

Y^DLSrii^r*— /^flfPD a t a Stt*— *S 
ft UK 1 2 0 {CfiiSU f IT, !2f-^7^yDL 
4ra§CT'^J*fS#PD a t a OfiSftjfcfSfPD a t 
a SrlUKi 2 OtcCi£-f £ D 7*— ^5SfS 0ft 1 0 ORTJ 
7*-^§:{f 0ft l 2 0 {c^J-bfcl^PJi*J^^±^$tifcIiI 

[0 0 5 9 ] B2 4#St5^, 8F#1 0tt«3l«j{C^ 
Y l^/U (logic high level) OflT^ 5 , ft# 2 0 
lilfcattlwD — U^</U (logic low level) Offitt?fc 
raaSM^>r U^^Offia 3 0&t^4 0 
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^^DL^Tft^s^ (falling edge) [2t*— ^mitth 
tf>Sr;lc*U 8f60, i-<Cfct>, 117-^7-00 
LO±#^-/v> (rising edge) li'T* — ^3£fS»T Sr* 

yKZ>*£ £ U^^iiSo -tit, f 2r-^7^y 
/<? *)5o fcf i, f 2t-^ 7-< y d l ^S^^t-^ 

[0 0 6 0] HI 3 -5 £ , #S*1E#D 0 1*7*— 

■ ^' 0* Sr/7t»l^^B (firstpulse duration) 
^t5o #SS1B*SU df^T* — ^ 1 
^/U;*{f-§- (unit pulse signaled) (D^rft £ flfzit 
S U d ^r^i"^ 2 a^j^H (second pulse duration) 

Ud^-i:U:^ «aS-frTt>H«ft^. J: < £o fc 

ft HI 3 ottffi^sfiSn&fc^i:!^— co^/u^t* 
^^-v'a^ (pulse duration) &r^0 0 g|4(C^^^ 

5&9COT*— ^ 1 — n ( r ^ T* , nl^^t) t)Sl^ 

So W^*x.jh,l;f, iSft b£ 5 ^t^7- ^ coffin 0T- 
l2^VMiSUd|j:0ffc^ fit, ^l 
30 /^ID 0(i*flr^/^fS#U d — r-^.S 0 

[0 0 6 1 ] S 5 5 £ , #^^co^?^ Lv^HJt 

^^nri^o 7*— ^asfs nisi o o nmm lj: 5 t-r 

57-^^/Mft^-PDa t aXV-t^fflliW^fS* 
PD a t a fc:X*U tit, (S-§-PD a t aMPD 
a t a^r^-^-rSSIl^U ! S2T*-^e^^T 1 RO 5 

[0 0 6 2 ] /^ff^PD a t a Xl^fcOffilfiWftfS 

#PDa t a ^t*-^ ^mmm^^^^-r i 

>9 , 1 (D"f~? ^^^-f-^^te^/U-Xft -§-U d ^)7a Ix 

— v-3 Vi&S 1 0 0 n s X'fr> V , fl/VMD0^)7al/ 

— v-3 2 0 0 n s t-f& t . /^/^Xit-Fr P D a t a 
50 lif l^;i/^D 0^7a U — v^a >2 0 0 n s ^Iff L 
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<fc 5 b-t&'r — ?<DM\zt%m-fZ>? ! =L us (10 

0 n s X 5) ^^F0 0 -f<tfc*>. ^A-^ff^PD a t a 
(?)Ta v-a 7 0 0 n s £r*£o 0 ^tr, II/^ 
A^ffiD 0 13^2 (7>^/U^ rpfSU d^OT-&-50#, -7 — 
^O&^-fo % 1 £>/^;*«D od^ffifS L X 5 £ 

[0063] ^i^ft 0^ ioo n^—^^m^ 1 4 

0, xya^^i60, ^s/7r-180M^n^ 

-22o^^y24 ot-«^^, ftmfrbfiumzti 

£\ 0) COM^^P^nfc^ff-x-^TD^ffi^-r^o 

ft ma* b i^ft^- no a^a&ftT*— i£(t £ nfc 

d»Sr*Db-frSr ?i-V v>ft# (acknowledge signal) j&5 
§{f £*l£:a>£:^fcb LT/V^fff PD a t a RU^tZ} 
tiffi^^ff PDa t a^Si^^*ft^ 6 
T\ ^!)2 4 0lj:7 P Pt5/t-2 2 0OWD^7 

[0 0 6 4] xy3-^160li^Pj/^»t« (cloc 
k generator) 2 0 0 b^J&SiX-S ^ d y^fS#CL 
K l ftt;«fBT-i? T D *S» Aix, i£ff^-^TD£r 
^— (D/^/U^ff fPD a t a ICf?#{t;-r5o ^>-^ — ^ 

1 6 0 I3:f$jffl}fs ^3§£fl5 (control signal generating 
section) 2 6 O^lU^/^^^^eM (pulse generating 
section) 2 8 0T*M^^5 o ^lt, '*fr*ft£M 

2 8 0fi&M (divider) 3 0 0, *4y*f- (switc 
h) 3 2 0 , # 0 (counter) 3 4 0, I/v 5 ^^- 

(register) 3 6 0, ttSMB (comparator) 3 8 0, ^ 
IT, s/f^EStt-fMlB (switch disable section) 

4 o 0 7?*ja:*tt5 o 

[0 0 6 5 ] 2 6 011 1 

4 O^^i^ff^— ^TD2*H«JD£jh,5W, ^Of 32 
O^r^-Y ?/^-^->^-^5fc^£D^l$IJffi]f=#SWE £ 

^^^- 3 4 0 *WJH^*-t3r5fcai>o»2#J»«-§* 

(Reset) ^^^-f-^ 0 »Hg3 0 0tt^oy^(|tc 
LKiSrSlUii, *ffi'Vu;**BUdfcHjM£jh,5 J: 5 
^^n^^fftCLKlSr^HtS. C © «fc 3 fcftfiMa 

# (divided clock) SrlUHSii-SC iricj: fp P3»jfeil 

[0066] ^r)^-3 4 0l;£g!2»Jffl)fg-S§-R e s e 
t \z£ &«Jfflffe:£*i£o £A«, *!>^-3 4 0liIl 
WJ»ft#SWE{cj: t>SttffcSjh,£;*>r 3 2 o^rii 

^hft^SriS^So usx** — 3 6 0 (47* — ^MulSiS 
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i 4 o^feawsnsafeftT*-^ TDSrBsts. 

T, it^^3 8 Oft* ^y^»3 4 O*** 

£o J^#, tfc««3 8 0 r>V^- 3 4 0 MJ; r> 

^ h ztitzmt 1^*^ — 3 6 o ^^^nfc^m^- 

*TD<Z>ffi*rfcfc«U -OOf-^Oi^-if^^, 
/^f|f PDa t aO^^^cflL-r^o -ftet>%, n 

— Ix^C/KD^/U^fg-g P D a t a U"</H£»»£ 

[0 0 6 7]^^ y^*Sttft:»4 0 o tt^/u 
^.ff^-P D a t a j5*n — U"</Uj&» l"</Hc:aB»£ 
^ ^3 2 0 4 >y^-$-'7£'&Z>fztb<D 
fit SWD^^fSo ^oT, ^>fyf 3 2 0^-{ 
7f-t7^tl5i, ^3 2 0£ri§£T# 

— 34 OKffcSt&SiXfc^ a ^ffDCLK 1 ^JBWfS 
ix, ^©MStkKSS 8 0 3&»b/^f|#PD a t aiS 
mj3&tlt£^Zt\Zt£Zo tLT, ffi*S51 8 OfS^V 
^—^1 6 O^btli** JxS^/U^fs-g-PD a t a £rg 

^ (j-AtX, /^ff^PDa t aXl^O*B*tW*fS#P 
Data ^r«lMf 2f-^fiil^T 1X0«T 2 

V 1 t ^<D'<y 7 y — B 1 X'Mf&££lZ 0 
[0 0 6 8] H6Sr#S8-**S^, *3B91<Z>#* Ll^ifejfc 

^JtlT^So 7 s — *gfS 0S&1 2 0 13*1 Xtf»2<Z> 
"r — f 7 ^ VDL^D L Srii CTfiiS^nfc^/u^fB' 
fPDat aX^OfflittftfltPD a t a 1 Jt 

IT, S2 ^/i/^ SU d Ofi^^MT"^ TDlrS^ 
t5o fir, -7 — ^gftEi^ 1 2 0 te~OOff -^-p D 
a t aMPD a t a $ ix -5^— ^ cDflt^rht:^ L 

TSfS ^tbfc^Vu^ff fPD a t a3a4*a*fS# (vali 
d signal) t bTSff Snfc^Sr^JW-rS. * 

^^ft^-i: brsft T^-^^fts^ i 2 o 

I4i^ft^5 1 0 OtC'-Vl^fs^-PD a t a d^S&ftfS-g-, 

SrSDfeiirS^i^or^^- y ^fS-§- (acknowledge signa 
1) 1 f"^fe^T 3 ^SlM^f 2T-^fiii 

[0 0 6 9] T^-^gftlHj^l 2 0tt«l2S.IFJB27 f 3 
-^-4 2 0M4 2 0 a, ^—^^131^54 4 0, 
T, ^ n s/ ?$£±m4 6 0 Sr^tf. f lfn- ^4 2 0 
^IlT-^7-f>DL(Cj; DfiiSStifc/^ftP 
data lf-i?fil^T 3 Srii CT Stf Atl, 
/^7L-^m -g-P data (C^j-j^^tlST^— ^Olffgf 
5. |2fn-^4 2 0 aliS27^7'f 

>DLia 9fiiS*nfc^^^fS#PD a t a Offllftft 
5^ *ft*PD a t a SrK 2 -r — ^fiaSH^T 4 ^ilCTg 
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ij-Att, ^/Mfff PDa taOffiiftft||*PDa t 

[0 0 7 0 ] # — 5 0 Ott^/U^fff-g-PD a t a 

ZtiZo It, 0 0|j:Ml4 8 0tc c J: 

9#M!£n;fc^n 7^fffDCLK2ia t? WftWtC^ 
r> V h»fES:*&«>So £A«, /^fl^-PData^D 

■fr5fli*35«BiiD*ixsp*. * 5 o o mm&it 

ffiRD 1 IS U^^- 5 2 0 {C|?M£;ft,So f2f3- 
^4 2 0 a t)f lr^-^4 2 0 <b ^ IS otD 

nS« I 2f^"^4 2 0 a t>BtlfB60— ilOiilf^^^tf 
LT/^ff^PD a t a <Z>ffl« W*ft*P D a ta(C 

[0 0 7 1 ] 7*— ^#13£«5 4 4 0 4 0 

W^^ey 5 6 0T-«/#£iv 11^^2x^-/4 
2 0^Lt^4 2 0 aia y) ff**ixfc7^— ^OffiRD 
VRD2*i*:«brS«SiXfc^/^fS-§-PDa t a*> 
5l«iflfPDa t a*«^r»ftfS#t LTSftSJx 

4 4 0 itfS 2 SUd OipI£>bi£{f "f— # TDM 

•1k&T?1-y S?1S-%r (acknowledge signal) 

fc/^f|f PDa t al4x7-^LTteiSil5 B 7* 

^y v^ft #3&^8££nftivj§-&, ^-^^m o 

0tt^/U^fS*PD a t a ^rSfiM^J; 5l-ttS. 

[0072] H9ii^^^^^^ ^mtti&mzk&m 

[0 0 7 3] ^-^v^ti^icj: t)Slft 3**&*<5 

w5isd43RiBif$ix5 (S2) o asfs-r^-r-^^^u 

1-5<fc 5U:fc5o r^J:5i-aoRBS2XtJ«S3li 
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5ff3*tt»ci75J: 5"t?*5o ^ff-r-5^-^offl^2"C$> 
f 1 ^/U^D 0 ^fo. ix — v- a 5 0 0 ns t?*> 
9. M^/MffifU d Ofa t/-> 3 1 0 0 n s 
*2<7>^u^1BSUd (i^ffi^/U-XfS-JI-u d 
£02^r(^It5r a i/-i/ 3 > 2 0 0 n s ^r^o 0 
f2 O^/l^fl SUd 1 /^^(|D 0 

tf, 7 0 0 ns L is B ^ffjS*ix5o 

i<7 [0074] ismrsf*— ^{c^-rs^/u^Biftsw-* 

S4xfc«, «-3**4xfc«0^/U^fB#PD a t a&t^£ 
^illl^pnata ^4t5MS4^1ft^ 

WS 6^b/VMf^PD a t a XVtlW{S#PD a t 
-20 S4-S6 (27^— ^i£ff 10 0 (Dxyn-y 16 0 

XtffciJ** 1 8 0T-^fT£;ft,5 o mjc^te-resftf^fi 

[0 0 7 5] -r— ^sfsiufti o o te^mm^b 

^/MS^PDa t a 3&S#»*ft*^ LTjSfB*iX3t^ 
£r*Q 7* 2 -f y v^ff (acknowledge signa 

1) 3&*Sfs ^ttfc3&>«r*JSU-rs J: 51-* 5. 7j — , §ff 
{Ilco^nir ^i^— 5 4 0 3&52f9JSUi-S^M36Sftiab)t«, 
^ff^n67^t y (acknowlege signal) 

f-^MEISl 0 0 14/^flf PDa t a 
JO &^9—t&m£ti1ttm» ir/^^«4R»S 4 2:1? 

asfrrsuu: 9x7-is«±$nfc/^fft pd a t 

[0 0 7 6] -<z>J:5t^ "r-^mm^&l 0 OcDi^m 
u d <o-&jS:$ttfcfS* su d T-^m^ix^m— ^j^M% 

#PD a t aatF-tOffi»W*fs#PD a t a L 

^ [0077] iioij:*i0jo$fiii^ifl{;J;5 

T-^MfUl^l OOT^flr-^TD^/^ 
/l-^ff ^-P D a t aRVtOffilfiftftfPD a t a (C 

^jftUTiSfS-rs J; 5 t, ^-^§(10^12 0 

tt/^^fS-§-PD a t a&U^O*i*§{§-f§-PD a t a 
T"^fff[H]^ 1 2 0 C0flT='-y4 2 0 IC^ig^n 

fcft^ejiftR^snsiS^ f2f3-y4 2 0 at)^ 

5<7 — *ifta"C*ffSn5^4:*s-C#-5Ci:ttJ;<*flbixr 
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[0078] *r , si^s 1 1 -r-^easis^T 

0 (M^/^ff d a l/^v^ a y i: H-ffeo 

^ffi£*x£ ^O^I^S 1 2TvVMff^PDa t a 
2*g«£;h,5o C^)J;5i-»oS»snXU«Sl2 
l^f lf^- ¥ A 2 0 04J-ffi«4 8 ORTJZ t^f—S 

(SB 6 cD^:^^r#0S^n7tt\ ^^^-5 0 0|j:f- 
^ >D L CO U^/U^^-f U^</Uf)^h d ■ — U"</Mc5B 
"Tft:b"fs>, /^fff PDa t aJ&SfiiSS 

£jfXJt^ a ^;Mf^DCLK2tCjfc^LT&JgiC;*7 £V 

[ 0 0 7-9 ] * IT, J£X^cOJ£[ig S 1 3 r-fiiS«Tfll ffl 

ii^^ofci^, ^>r/^fffPDa t a £rgff "T 

5 SW^ixfc'Vi^ft-g-PD a t a iC^j-i^^ix-S^ 
— ^OfRD 1 *rtf*-t*S «t ?t^ft£ 0 Z-<D £ y K—W 
<D&V&S 1 3&15S 1 4 fc#jg«4 8 0 3fcU<# *}^?~- 
5 0 0t*ltT^^So ^/MfffPData 

*nfcflt(i U'^^— 5 2 o (c»»$^5 0 :tir-, g 
ftStifc^y^^W#P D a t a (omiz.ttt&ZtiZ'r — $ 
offi^ff^^tLSo -ttUc, t&ej£*xfc J: ?fc, vi co J: 
5 ft— S^l&flsteA^l^ff-S-PD a t a cofg^lftftff ^ 
PD a t a ^§ff-r^^^tCt>Il-^^fT^n, 

LTffl1ifS#PD a t a <Z>«|C*J-)S * ix 6^-^ CO 
IRD 2^127*3-^4 2 0 a T-ff-g: £*t£ 0 
[0 0 8 0 ] £MSL j^<j£|5£S 1 5Tv^MPDa 
t a OBiftS«*PD a t a <Z>fia*|^ — ffc 53&»Sr¥U 
BU*?"<5 <fc 5 (-ft So — OCOff -g-p D a t a &TJPD a t 

Z>Tz#><DT ? -t I) v>ft# (acknowledge signal) 2r^± 
LTf"^7^f >D L^l^D L CO 5 t)C0— o^riiCT^ 
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-^i£{f @»i o 0lcfei£-r6 J: 5icft£o r.nx\ ^ 
-^i£ff @8i o oco^ai?^— 2 2 oter^y 

ft# (acknowledge signal) LTftOT^^inl 
(ntzVxDmffi&igfT-rzi: 9tcft£ e ^ffi, -ocom# 
PD a t aMPD a t a -fftt?^, 
f-^^lRD l^RD 

nfc/^Mff*PDa t afix9-teISixS©T\ T 

SfSIalK 10 0 tD^nir jr-tf— 2 2 0 ttr ^ i~ V S?ff # 
i<7 (acknowledge signal) ^gfll £ ixft#>o COT , 

^Ctlt^t5 0 ^co£ p ft— iEcoSjfNS:^-^ 
SfS ©S&l 2 OCO^n-tryl*-— 5 4 0CJ: 9 WfT^ix 

So 

[0 0 8 1 ] ceo J: 5 ft^fetci i? , ^-^i^faiHi£&i 
0 0 n&i£~tZ>fz$>(D- : r — ?£:'%$ l «D 0 2 

^BSU d tC^^bfc^— O^yU^ff-i-PD a t a 
XO^^ffljfto&fs-g-PD a t a £r^— ^SWIsIKl 2 
Otcfei^-rsc ^r^T# S 0 ^-IT, v*— ^SfSEIlK l 
2 0f4/^(|fPDa t a &t^^*ft#)ft{# #PD 
20 a t a ^g(f Ltf-^^f^f5J; 9^ftS D 

m-CO^VU^ff^-PD a t a ^■T — ^SriSSfff-TStCj: 

6 0 ^lt, ^-^SftEU^l 2 0lifg#-PD a taR 
t^PDa t a <Dm$:ffiMlZtt:&l,X^9— ^J^^^m't 

[0 0 8 2] flEK, I^PJ^ixfcfil l tD^-^i^Sff lift 
(if-^MtHl^ l o o ^-^gff isIKi 2 ot-M 
^ttfcds, Cco^coii«^ft^a^^S#L.fcA^^^P 

^It, ^^^-oOf-j/y (on chip) 
40 ^iSSfSffl-Y — ^ (interface) 

^ LT^lJM tfrX'$ 5<?5tt^^SF(Dat«ft 

[0 0 8 3 ] 

SWffl*aisiKXt/^rix<o*-jStt, <zvvu 
^ff#PD a t aX^O«i«4ffif PD a t a {Ci^ 
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[H2l Sfii*^— ^*r*^-#-5^/^fS 

[13] Hi co^— fyjls (dl> £riiCTei££ 

ii4] ^mmjemz 

[15] L^3l*»1BfciJ:5^-^i£fi 

116] *JSSoff^ Lt^|IM^^J;£:r-^f§ 

[17] 15 o^—^iSftiHlK3&»fe£ii*$ns^/^ 

[18] 16 O-T— ^gfS(sIK(Z>A*(S#(Z>K^i:A 

[19] #3SW<z># £ L^SMfcjgttic J: SiSfS *jsfeSr 
^•f-^tLlT^^ e 
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[110] *«W<Dff*L^ISlK»*^J:SSflr*a4r 

[«FtoR»] 

10 0 ^ — ^i£ff 

120 -r— ^Sfa 

1 4 0, 4 4 0 f-^MM 
16 0 ^cV^r — y 

180 /^77" 
200,460 ^ n 5/ ^|g£3i 
70 2 2 0, 5 4 0 ^ n -fe y — 
240, 560 

2 6 0 «y»w#«^* 

2 8 0 a*/W*38£* 

3 0 0, 4 8 0 4>JS# 
3 2 0 ^ 

340, 500 ^r) — 

3 6 0, 5 2 0 l/^^- 

3 8 0 Jfc«« 

4 0 0 *f^Bttffc« 
-20 4 2 0, 4 2 0 a ^zn — y— 
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[S3] 



DO 



Ud > Ud 



lid 



Ud 



SUd 



[H4] 



(a) 














j DATA ! 












(b) 
















DATA ! 


•r 
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DATA ! 
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DATA ! 


"3" 


i 








(e) 
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1 
1 
1 


DATA ! 


"6* ! 


i 
i 


— 






1 
1 


DO i 


Ud ! 


Ud i 


Ud 


Ud 


Ud 


Ud 'i 



[H5] 



100 



Ack 140 

! 7D 



ACK 



240 



220 



200 



CLK1 



160 



SHE 



-260 



Reset 



300 



dclki 



CLK1 



SHE 
J 320 



280 



340 



-Reset 



SVC ^0 



360 



— PDala 



160 



PData 



360 



"ID- 



US?!*^ - 



T1 



! PData 



l J T2 
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[16] 



120 



420 

/ 



480 



500 



r 

T3 



PPatg 





DCLK2 




PData 






i 






520 










RD 



CLK2- 
PData 



420a 




-Ack 



[H 7 J 



DL 



DL 



DL 



PData 



PData 



[118] 



, PData „ 




a Ack 









PData 
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